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Resumo: $ UHVVRQkQFLDPDJQpWLFD QXFOHDU 501 p XPD HVSHFWURVFRSLD FRP EDL[D UHFHSWLYLGDGH H SRU LVVR
PXLWRVSDUkPHWURVGHYHPVHURWLPL]DGRVSDUDPi[LPDUD]mRVLQDOUXtGR658PGHVVHVSDUkPHWURpRIDWRU
GHSUHHQFKLPHQWRįTXHpDUD]mRHQWUHRYROXPHGDERELQDFRQWLGDQDVRQGDGH501HRYROXPHGDDPRVWUD
DVHUDQDOLVDGD2įGHYHVHUSUy[LPRGHRXVHMDDDPRVWUDGHYHRFXSDUWRGRRYROXPHGDERELQDSDUDTXHVH
REWHQKDVLQDOFRPDPDLRU65&DVRRYROXPHGDDPRVWUDVHMDEHPPHQRUKiXPDUHGXomRLQGHVHMiYHOGD65
$VVLPSUDWLFDPHQWHVHXVDPVRQGDVFRPGLIHUHQWHVYROXPHVGHERELQDSDUDVHDMXVWDUDRVGLIHUHQWHVWDPDQKRV
GDVDPRVWUDV(QWUHWDQWRFDGDVRQGDWHPXPFXVWRDOWRRTXHHQFDUHFHRFXVWRGRHTXLSDPHQWRHGDVPHGLGDV
8PDVROXomRGHEDL[RFXVWRpXVDUDERELQDWUDQVPLVVRUDUHFHSWRUDFRPXPJUDQGHYROXPHHDGLFLRQDUXPDERELQD
VHFXQGiULDQRLQWHULRUGDERELQDJUDQGHFRPRPHVPRYROXPHGDDPRVWUD(VVDERELQDLQWHUQDVyWHPXPFDSDFLWRU
¿[RGHVLQWRQLDTXHpIDFLOPHQWHFRQVWUXtGR$VVLPQHVWHWUDEDOKRIRUDPHODERUDGDVGXDVERELQDVVHOHQRGDLVGH
GLIHUHQWHVWDPDQKRVTXHIRUDPGLVSRVWDVXPDGHQWURGDRXWUDSDUDYHUL¿FDUDH¿FLrQFLDGRDFRSODPHQWRLQGXWLYR
HDPHOKRULDGD65
Palavras-chave501$FRSODPHQWRLQGXWLYRUD]mRVLQDOUXtGR
DEVELOPMENT OF A NMR PROBE WITH INDUCTIVE COUPLING
Abstract: 1XFOHDUPDJQHWLFUHVRQDQFH105LVDORZUHFHSWLYLW\VSHFWURVFRS\DQGPDQ\H[SHULPHQWDOSDUDPHWHUV
KDYHWREHRSWLPL]HGIRUPD[LPXPVLJQDOWRQRLVHUDWLR612QHVXFKSDUDPHWHULVWKH¿OOLQJIDFWRUįWKDWLV
WKHUDWLREHWZHHQWKHYROXPHRI105FRLODQGWKHVDPSOHYROXPH7KHįVKRXOGEHFORVHWRLHWKHVDPSOH
VKRXOGRFFXS\WKHHQWLUHYROXPHRIWKHFRLOLQRUGHUWRREWDLQDVLJQDOZLWKKLJKHU61,IWKHVDPSOHYROXPHLV
PXFKVPDOOHUWKHUHLVDQXQGHVLUDEOHGHFUHDVHLQ611RUPDOO\ZHXVHSUREHVZLWKGLIIHUHQWFRLOYROXPHVWR¿W
WKHGLIIHUHQWVL]HVRIVDPSOHV+RZHYHUHDFKSUREHKDVDKLJKFRVWZKLFKLQFUHDVHVWKHFRVWRIHTXLSPHQWDQG
PHDVXUHPHQWV$QLQH[SHQVLYHVROXWLRQLV WRXVHD WUDQVPLWWLQJUHFHLYLQJFRLOZLWKD ODUJHYROXPHDQGDGGD
VHFRQGDU\FRLOLQVLGHWKHODUJHFRLOZLWKWKHVDPSOHYROXPH7KLVLQQHUFRLOLVFRQQHFWHGWRD¿[HGFDSDFLWRUWR
WXQHWKHFLUFXLW,QWKLVZRUNZHXVHGWZRVHOHQRLGDOFRLOVRIGLIIHUHQWVL]HVZKLFKZHUHFRD[LDO\DUUDQJHGWR
FKHFNWKHHI¿FLHQF\RILQGXFWLYHFRXSOLQJDQGLPSURYLQJWKH657KHUHVXOWVVKRZDODUJHUHQKDQFHPHQWLQ65
RIDERXWRQHRUGHURIPDJQLWXGH
Keywords105LQGXFWLYHFRXSOLQJVLJQDOWRQRLVHUDWLR
1. Introdução
$DSOLFDomRGDHVSHFWURVFRSLDGH5HVVRQkQFLD0DJQpWLFD1XFOHDUHPEDL[DUHVROXomR/5105pDP-
SODPHQWHXWLOL]DGDHPDQiOLVHVTXDQWLWDWLYDVHTXDOLWDWLYDVGHSURGXWRVLQGXVWULDLVHHPSUHJDtPmVGHEDL[RFDPSR
%7SDUDRSHUDo}HVGHEDQFDGD
 1DVVRQGDVGHEDL[RFDPSRHPJHUDOpQHFHVViULRRWLPL]DUSURSULHGDGHVItVLFDVGRFLUFXLWRHOH-
WU{QLFRTXHHTXDFLRQHQDVPDOKDVGHXPFLUFXLWRLQGXWLYDPHQWHDFRSODGRXPJDQKRGHWHQVmRHTXLOLEUDGRHQWUHDV
ERELQDVRTXHDXPHQWDDFRUUHQWHLQWHUQDJHUDQGRXPDLPSHGkQFLDFRPSOH[DTXHSRVVLELOLWDXPDPHOKRUUHODomR
65FRPUHODomRDDPRVWUD$]HUHGRHWDOH$RWLPL]DomRpDOFDQoDGDSRUPHLRGDDQiOLVHGHIDWRUGH
UXtGRGHERELQDGHDFRSODPHQWRGRJDQKRGHWHQVmRHGDUHODomRFRUUHQWHOtTXLGD$ODUJXUDGHEDQGDWRWDOSRGH
VHURWLPL]DGDSRUXPDHVFROKDGRFRH¿FLHQWHGHDFRSODPHQWR0LUDQGDet al&KDRet al.2YDORUGD
IUHTXrQFLDGDERELQDGHDFRSODPHQWRGLPLQXLDPHGLGDTXHDXPHQWDRFRH¿FLHQWHGHDFRSODPHQWR
$ODUJXUDGHEDQGDGRUHFHSWRUGHSHQGHGRFRH¿FLHQWHGHDFRSODPHQWRHQWUHDERELQDGH501HDERELQD
GHDFRSODPHQWR$ODUJXUDGHEDQGDWRWDOSRGHVHURWLPL]DGDSRUXPDHVFROKDGRFRH¿FLHQWHGHDFRSODPHQWRUD]mR
GRIDWRUGHSUHHQFKLPHQWRHQWUHDVERELQDVH[WHUQDHLQWHUQD$WHRULDGHFLUFXLWRVDFRSODGRVpXPPpWRGRSDUD
RWLPL]DUDODUJXUDGHEDQGDGHUHFHSWRUOHYDQGRVHHPFRQVLGHUDomRDUHODomR65'HFRUSV'DUDVVH
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3DUDPHGLGDVFRP/5105QHFHVVLWDVHGHDPRVWUDVFRPYROXPHVJUDQGHVDWpP/SDUDTXHVHREWHQKD
XPDERDUD]mRVLQDOUXtGR65HPXPHVSDoRGHWHPSRFXUWR1RHQWDQWRHPDOJXQVFDVRVDVDPRVWUDVVmRPXLWR
SHTXHQDVP/RTXHUHTXHURXVRGHVRQGDVFRPERELQDVPHQRUHVSDUDTXHVHWHQKDRPi[LPRIDWRUGHSUHHQ-
FKLPHQWRįHFRQVHTXHQWHPHQWHDPi[LPDUD]mR65&ROQDJR$]HUHGR0DUFRQFLQL
 1RSURFHVVRGHRWLPL]DomR WHyULFD R UXtGR WpUPLFRGR501HERELQDVGH DFRSODPHQWR VmR
UHVSHFWLYDPHQWHDVVRFLDGRFRPRUHVLVWrQFLDVSULPiULDHVHFXQGiULD3DUDFRPSDUDUDSRWrQFLDGHUXtGRGHDPEDV
DVERELQDVXVDVHXPFLUFXLWRHTXLYDOHQWHGH7HYHQLQRQGHDLPSHGkQFLDFRPSOH[DDSDUWLUGDERELQDGH501
SDUDRFLUFXLWRVHFXQGiULRSRGHH[SUHVVDURIDWRUGHUXtGRYLVWRTXHDSRWrQFLDGHUXtGRpSURSRUFLRQDODSHUGDV
GHHQHUJLD8PDDOWHUQDWLYDSDUDGLPLQXLUDVSHUGDVSHORWHUUDpDXPHQWDURJDQKRGHWHQVmRTXHHVWiUHODFLRQD-
GRFRPRIDWRUGHTXDOLGDGH3DUDLVVREXVFDVHRHTXLOtEULRGDVWHQV}HVHQWUHDVERELQDVDFRSODGDVFXMDPHGLGD
TXDQWRPDLVHTXLOLEUDGDHPUHODomRDDPRVWUDVLQWRQL]DGDDVERELQDVQDPHVPDIUHTXrQFLDPDLRUDTXDOLGDGHH
PHQRUDLQWHUIHUrQFLDGHUXtGRVGDDPRVWUD'DUDVVH
0XUSK\REWHYHXPDERELQDHOHWULFDPHQWHHTXLOLEUDGDXWLOL]DQGRGRLVFRQGHQVDGRUHVGLVSRVWRV
VLPHWULFDPHQWH$LPSHGkQFLDFRPSOH[DGDVWHQV}HVGHPDOKDDWUDYpVGRVGRLVFRQGHQVDGRUHVQRFLUFXLWRDFR-
SODGRPRVWUDTXHHPXPDWDOGLVSRVLomRTXDQWRPDLRUDUHODomRHQWUHRFRQGHQVDGRUHDOLQKDGHWUDQVPLVVmRGH
UHVLVWrQFLDPDLRUDUHODomR65HPHQRUDVSHUGDVGRWHUUDRXVHMDTXDQWRPDLVHTXLOLEUDGRRJDQKRGHWHQVmR
HQWUHDVERELQDVLQGXWLYDPHQWHDFRSODGDVPHQRVVLJQL¿FDWLYDVVmRDVSHUGDVJHUDGDVSHORUXtGRGDDPRVWUDFRP
UHODomRDRVLVWHPDGRFLUFXLWRDFRSODGR'HFRUSV'DUDVVH
8PDFDUDFWHUtVWLFDREVHUYDGDFRPDRWLPL]DomRGLVSRVLomRGDOLQKDGHWUDQVPLVVmRGDUHVLVWrQFLDpR
PHOKRUJDQKRGHWHQVmRTXHpHTXLOLEUDGR6HDDPRVWUDHVWLYHUORFDOL]DGDVLPHWULFDPHQWHGHQWURGDVRQGDGH
501,VWRRFRUUHFRPXPDVXSHUItFLHGHGXDVERELQDVHQURODGDVHPXPFLOLQGURXPDLQWHUQDDRXWUDGLVSRVWDV
VLPHWULFDPHQWHVREUHSRVWDVRQGHDDPRVWUDpFRQWLGDLPHGLDWDPHQWHDRFHQWURGHVVDGLVSRVLomR'HFRUSV
$VVLPQRSUHVHQWHWUDEDOKRIRUDPRWLPL]DGRVRVSDUkPHWURVGHDFRSODPHQWRSDUDTXHDLQWHUDomRHQWUHDVGXDV
ERELQDVVHMDPi[LPD$RWLPL]DomRIRLDOFDQoDGDSRUPHLRGDDQiOLVHGHIDWRUGHUXtGRGHERELQDGHDFRSODPHQWR
GRJDQKRGHWHQVmRHGDUHODomRGDFRUUHQWHOtTXLGD$ODUJXUDGHEDQGDWRWDOS{GHVHURWLPL]DGDSRUXPDHVFROKD
GRFRH¿FLHQWHGHDFRSODPHQWRSUy[LPRGRLGHDO
2. Materiais e Métodos
2HVSHFWU{PHWURGH501XVDGRQHVWHWUDEDOKRIRLPRQWDGRFRPPyGXORVFRPHUFLDLV8PPyGXORED-
VHDGRHPXPWUDQVPLVVRUUHFHSWRU&$7GD7HFPDJFRPtPmGH72VFiOFXORVWHyULFRVGRVSDUkPHWURV
HVSHFWUDLVIRUDPUHDOL]DGRVHPVRIWZDUH0$7/$%
$FRQVWUXomRGDERELQDDFRSODGDFRQVLVWLGDQXPFLUFXLWR/&FRPXPLQGXWRUFLOtQGULFRGHFPGH
GLkPHWURHPSDUDOHORDXPFDSDFLWRUGHPDQGRXRXVRGHRVFLORVFySLRHJHUDGRUGHRQGDVHQRLGDOSDUDDPHGLomR
GDIUHTXrQFLDGHUHVVRQkQFLDGRFLUFXLWR$ERELQDIRLWHVWDGDXWLOL]DQGRXPDDPSRODGHyOHRH[WUDWRGHROLYHLUDGH
P/VHQGRSRVLFLRQDGDQRLQWHULRUGDVRQGDDMXVWDQGRVHDLPSHGkQFLDGRVLVWHPDSRUPHLRGHDSDUHOKRYDU-
UHGRUGHUDGLRIUHTXrFLDGDPDUFD0RUULV,QVWUXPHQWV,QF)RUDPH[HFXWDGDVGLYHUVDVYDUUHGXUDVVREUHDDPRVWUD
HPGLIHUHQWHVFRQGLo}HVGHIUHTXrQFLDHVHTXrQFLDGHSXOVRV&30*±&DUO±3XUFHOO0HLERUQ*LOQDVTXDLVIRL
FDOFXODGDDPHOKRUUHODomRVLQDOUXtGR
,JXDOPHQWHDPHVPDDPRVWUDIRLVXEPHWLGDDDQiOLVHVVHQGRSRVLFLRQDGDQRPHLRHSDUDOHODPHQWHDR
HL[RORQJLWXGLQDOGDVRQGD2VPHVPRVWHVWHVIRUDPIHLWRVFRPYDUUHGXUDVHPGLYHUVDVFRQGLo}HVEXVFDQGRVHD
PHOKRU65SRVVtYHOD¿PGHVHFRPSDUDUWDOUHVXOWDGRjVLWXDomRFRPRXVRGDERELQDGHDFRSODPHQWR$VPHGLGDV
IRUDPUHDOL]DGDVXWLOL]DQGRFRPRGHVFULWRSRU0XUSK\HQURODQGRXP¿RHPXPFLOLQGURGHGLkPHWURGH
PPFRPPPGHHVSDoDPHQWRHQWUHDVFXUYDVFRPYROWDV
3. Resultados e Discussão
2IDWRU4GRFLUFXLWRFRPELQDGRIRLPHGLGRD0+]SDUDRVUHJLPHVGLIHUHQWHVGHVHTXLOLEUDGR
DFRSODGRFDSDFLWLYDPHQWHHTXLOLEUDGRLQGXWLYDPHQWHDFRSODGR3DUDFDGDUHJLPHGHD¿QDomRIRUDPFRQVLGH-
UDGRVTXDWURGLIHUHQWHVFRQGLo}HVGHFDUJD&LUFXLWRGHFDUJDFDUUHJDPHQWRGHERELQDWHUUDHERELQDERELQDGH
FDUJD3HUGDVGDERELQDWHUUDHERELQDDERELQDIRUDPVLPXODGRVFRQIRUPHGHVFULWRSRU0XUSK\SRUPHLR
GHXPFRQGHQVDGRUGHS)GHFHUkPLFDFRPUHVLVWRUGHH2KPQV 2VUHVXOWDGRVPRVWUDPTXHRUHJLPH
HTXLOLEUDGRUHGX]DVSHUGDVGDERELQDSDUDRWHUUDSRLVGLPLQXLDIUHTXrQFLDGHVLQWRQL]DomRGHYLGRjLQWURGX-
omRGDDPRVWUD(VWHHVTXHPDQRHQWDQWRQmRWHPTXDOTXHULQÀXrQFLDVREUHDVSHUGDVGDERELQDDERELQD(VWHV
UHVXOWDGRV HVWmRGH DFRUGRFRPRV UHODWDGRVSDUDXPFLUFXLWR HTXLOLEUDGRFDSDFLWLYDPHQWH DFRSODGRFRQIRUPH
YHUL¿FDGRSRU0XUSK\
2HVTXHPDD¿QDGRSDUDDERELQDUHGX]LGDGLPLQXLDVSHUGDVGDERELQDDERELQDHDLQGDUHGX]DIUH-
TXrQFLDGHVLQWRQL]DomR(VWHULWPRGHJDQKRpSDUWLFXODUPHQWHLPSRUWDQWHSDUDUHGX]LURHIHLWRQDUD]mR65GH
FLUFXODomRGHQWURGDVRQGDVHJXQGRYHUL¿FDGRWDPEpPHPH[SHULPHQWRVGH'HFRUSV$SDUWLUGRVIDWRUHV
4PHGLGRVFRPRVYiULRVHVTXHPDVGHDFRSODPHQWRIRLFDOFXODGDDUHVLVWrQFLDHTXLYDOHQWHUHSUHVHQWDQGRSHUGDV
DVVRFLDGDVDDPRVWUD$SDUWLUGHVWHVUHVXOWDGRVSRGHVHREVHUYDUDVYDQWDJHQVGRVVLVWHPDVHTXLOLEUDGRVLQGXWLYD
RXFDSDFLWLYDHPUHODomRDRVGHVHTXLOLEUDGRVFRQIRUPHWDPEpPYHUL¿FDGRSRU'HFRUSVH'DUUDVVH
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7DEHOD5HODomRVLQDOUXtGRFRPHVHPDERELQDDFRSODGDGDGDSRUQ~PHURGHVFDQV
&RPERELQD Sem bobina 
1 65 1 65
5  5 
   
   
   
   
4. Conclusões
2UHJLPHGHERELQDVLQGXWLYDPHQWHHTXLOLEUDGDVHPVRQGDVGH501GHPRQVWURXVHUXPPpWRGRFRQYH-
QLHQWHGHDYDOLDURIDWRUGHUXtGR(PFRPSDUDomRFRPUHJLPHGHDFRSODPHQWRFDSDFLWLYRHTXLOLEUDGRHYLWDDQH-
FHVVLGDGHGHGRLVFRQGHQVDGRUHVYDULiYHLVQHFHVViULRVSDUDREWHUDFRQGLomRGHHTXLOtEULRHRUHJLPHGHLQGXomR
pHTXLOLEUDGRHPUHODomRDDPRVWUDXPDYH]TXHDIUHTXrQFLDpLJXDOHQWUHDVERELQDV
2DFRSODPHQWRLQGXWLYRLGHDODMXVWDGRDXPDIUHTXrQFLDGH0+]DVLQWRQL]DomRGDERELQDWHPD
YDQWDJHPDGLFLRQDOGHUHGX]LUDLQGDPDLVRGHVYLRGHIUHTXrQFLDFDXVDGDSHODLQWURGXomRGDDPRVWUD(VVDVLQWRQLD
SRGHDXPHQWDUDVHQVLELOLGDGHSDUDDVFRQGLo}HVH[SHULPHQWDLVHPTXHDVSHUGDVHOpWULFDVGHFLUFXLWRVHTXLOLEUDGRV
VmRLUULVyULDV$XWLOL]DomRGHXPFLUFXLWRDFRSODGRjVRQGDGH501SURGX]DXPHQWRVVLJQL¿FDWLYRVQDUHODomR
65DWUDYpVGRDXPHQWRGDVHQVLELOLGDGHGHFRUUHQWHGDRWLPL]DomRGRIDWRUGHSUHHQFKLPHQWR
Agradecimentos
(PEUDSDH3,%,&SURFHVVRFDWHJRULDLQLFLDomRFLHQWt¿FD
Referências
$=(5('25%GH9(1*(/6%(5*0&2/1$*2/$4XDQWLWDWLYH$QDO\VLVXVLQJ6WHDG\6WDWH)UHH
3UHFHVVLRQ1XFOHDU0DJQHWLF5HVRQDQFH$QDO\WLFDO&KHPLVWU\YROQXPEHUS
$=(5('25%9&2/1$*2/$628=$$$(1*(6/%(5*0&RQWLQXRXV:DYH)UHH3UHFHVVLRQ
3UDFWLFDO$QDO\WLFDO7RROIRU/RZ5HVROXWLRQ1XFOHDU0DJQHWLF5HVRQDQFH0HDVXUHPHQWVAnalytica Chimical 
Acta,YROS
%586$0$5(//29-%/$87+<%$QDQDO\VLVRINLLFRXSOLQJFRHI¿FLHQWV,QWHUQDWLRQDO-RXUQDORI(OHF-
WULFDO(QJLQHHULQJ(GXFDWLRQ0DQFKHVWHUYROQXPEHUS±
&+$2<+HWDO$3ULPDU\6LGH&RQWURO6WUDWHJ\IRU6HULHV3DUDOOHO/RRVHO\&RXSOHG,QGXFWLYH3RZHU7UDQV-
IHU6\VWHPV ,Q ,(((&21)(5(1&(21,1'8675,$/(/(&7521,&6$1'$33/,&$7,216
,&,($+DUELQ
&2/1$*2/$$1'5$'(0(628=$$%$5%26$//+LJK7KURXJKSXW1RQ'HVWUXFWLYH'HWHUPL-
QDWLRQRIRLO&RQWHQWLQ,QWDFW6HHGVE\&RQWLQXRXV$QDO&KHPHVWU\YROS
&2/1$*2/$(1*(/6%(5*06286$$$%$5%26$//+LJKWKURXJKSXWQRQGHVWUXFWLYH
GHWHUPLQDWLRQRIRLOFRQWHQWLQLQWDFWVHHGVE\FRQWLQXRXVZDYHIUHHSUHFHVVLRQQXFOHDUPDJQHWLFUHVRQDQFH. 
Analytical ChemistryYROS
&2/1$*2/$0$57,11(72/%,6&(*/,&,1$6&,0(17225%21$*$0%$7-3$1(-
38&&,+9,(,5$(06(,'(/356326,72*23(//$6-$SOLFDo}HVGDUHVVRQkQFLDPDJQpWLFD
QXFOHDU501HUHVVRQkQFLDSDUDPDJQpWLFDHOHWU{QLFD(35,Q&5(67$1$6&589,1(/3(0$6-
&$5(1+$66%,6&(*/,&,0$57,11(72/&2/1$*2/$HG,QVWUXPHQWDomRDJURSHFXiULD
FRQWULEXLo}HVQROLPLDUGRQRYRVpFXOR%UDVtOLD(0%5$3$63,&DSS
'$55$66(/5$$'$2SWLPL]DWLRQRI1055HFHLYHU%DQGZLGWK%\,QGXFWLYH&RXSOLQJ0DJQHWLFUHVRQDQ-
FHLPDJLQJYROS
'(&25360$/%5$1'-3%/21'(735(87(1$8(5+$Q,QGXFWLYHO\&RXSOHG6HULHV7XQHG105
3UREH-RXUQDORIPDJQHWLFUHVRQDFHYROS
'(&25360%/21'(735(87(1$8(5+$/%5$1'-35(0<&$QLQGXFWLYHO\FRXOSOLQJ5H-
VRQDQFHYROS
)$5,1$6&60$57,11(72/*,25'$125& ,QVWUXPHQWDomRH$XWRPDomRQD$JURLQG~VWULDGD
&DGHLD&DQD(WDQRO,Q&257(=/$%&RRUG%LRHWDQROGHFDQDGHDo~FDU3	'SDUDSURGXWLYLGDGHH
VXVWHQWDELOLGDGH(GLWRUD%OXFKHU6mR3DXORS
*$0%,5317UHQGV)RRG6HL7HFKQROYROS
*81$6(.$5(161RQGHVWUXWLYHIRRGHYDOXDWLRQ7HFKQLTXHVWRDQDO\VHSURSHUWLHVDQGTXDOLW\1HZ<RUN
0'HNNHU
-25'­2$$QDLV6mR&DUORV$%3ROS&'520
0$5&21&,1,/9&2/1$*2/$$QiOLVHTXDQWLWDWLYDGHSHTXHQDVDPRVWUDVSRU501HPEDL[DUHVROX-
omRXVDQGRERELQDVDFRSODGDVLQGXWLYDPHQWH;,-RUQDGDEUDVLOHLUDGHUHVVRQkQFLDPDJQpWLFD0LQLFXUVRHP
501S
siagro-2014.indb   299 16/12/14   18:29
M.M.P. Miranda, R. Micena, L.A. Forato, R. Bernardes, L.A. Colnago300
0,5$1'$0-2HWDO:LUHOHVV3RZHU7UDQVIHU8VLQJ:HDNO\&RXSOHG0DJQHWRVWDWLF5HVRQDWRUV,Q(1(5-
*<&219(56,21&21*5(66$1'(;326,7,21(&&(,((($WODQWD3URFHHGLQJV1HZ
<RUN,(((S±3URFHHGLQJV1HZ<RUN,(((S±
0853+<%(6&+$3.25(76.<-0DJQ5HVRQS
125'21$0&*,//&$/,77/(-2+1'3URFHVV105VSHFWURPHWU\AnalystYS
siagro-2014.indb   300 16/12/14   18:29
